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QTTOft^ JTJ jyPF. CQMPOmros and AJ anTOST/VTIC STEROIDS TO 
T ^TRTT AWGTQGENESIS 
^ft qfCTOTTWD OF THE INVENTION 
I. Field of the Invention 
5 The present invention is a method of treating angiogenesis in 

mammals who have a need for the same which utilizes suramin or 
suramin-type compounds and an angiostatic steroid. Conditions in 
which this combination may be used are diseases of neovascularization 
such as cancer, diabetes and arthritis. 
10 2. Description of t he Related Art 

Angiogenesis is the development of blood vessels which typically 
would lead to a vascular bed capable of sustaining viable tissue. 
Angiogenesis is a necessary process In the establishment of embryonic 
tissue and development of a viable embryo. Similarly, angiogenesis 
15 is a necessary step In the establishment and development of tumor 
tissue as well as certain inflammatory conditions. The Inhibition of 
angiogenesis would be useful in the control of embryogenesis, Inflam- 
matory conditions, and tumor growth, as well as numerous other condl- 
tions . 

20 European patent application No 83870132.4 (Publication No 0 114 

589) published August 1, 1984 describes the use of cortisone, hydro- 
cortisone and lla-hydrocorclsone in combination with heparin in the 
inhibition of angiogenesis. 

The angiogensis Inhibitory effects of heparin and heparin frag- 

25 ments In combination with cortisone is described In Science 221, 719 
(1983) . The use of heparin and heparin fragments In combination with 
hydrocortisone is set forth In the Proceedings of AACR 26, 384 
(1985). 

Heparin is presently used with Inhibitors of angiogenesis, 
30 especially angiostatic steroids to treat diseases involving neovas- 
cularization, see Biochem. Pharmacol. 34. 905 (1985) and Annals of 
Surgery 206, 374 (1987). The heparin potentiates the anglogenesls- 
inhlbltlng activity of other drugs, for example of collagen bio- 
synthesis Inhibitors such as L-azetidine carboxyllc acid. The 
35 probl m with using heparin is that the efficacy of each prepara- 
ti n/batch of heparin differs due to the chemical heterogeneity of 
the heparin moleculeis. 
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^-Cyclodextrin tetradecasulfate is known to be a substitute for 
heparin in anti-angiogenesis treatments containing angiostatic 
steroids, see Science 243. 1490 (1989). 

Suraxoin inhibits the binding of fibroblast growth factor to its 
5 receptor during in vitro experiments. Fibroblast growth factor is 
one of a number of known angiogenic growth factors. See, J. Cell 

Physiol. 132, 143 (1987). 

Suramin and 4,4'-bis[[4-(o-hydroiqranilino)-6-(m-sulfoanilino)-s- 
triazin-2-yllamino]-2.2'stilbenedisulfonic acid have been reported to 
10 possess antitumor activity. See, Gann 61, 569 (1970) and J. Clin. 
Oncol., 7. 499 (1989). 

US Patent 4,599,331 discloses 20- substituted ^-16 -methyl 
steroids which did not have a A^^^^^ double bond which are useful as 
antiangiogenics . 

15 US Patent 4,771.042 discloses 21 -hydroxy steroids which are 

useful in the inhibition of angiogenesis involving the co-adminis- 
tration of steroids with heparin or heparin fragments. 

International Patent Publication WO87/02672 discloses various 
Cj^l-functlonalized steroids useful in the inhibition of angiogenesis. 

20 The Journal of the National Cancer Institute 81. 1346 (1989) 

discloses that "Suramin also appears to have antiangiogenesis 
activity . . . " . 

The combination of suramin- type compounds and angiostatic 
steroids have been foxind to treat angiogenesis in a warm blooded 
25 mammal. 

Derwent abstract 89-300681/41 discloses that suramin has 
anticancer utility. 

SUMMARY OF INVENTION 
Disclosed is a method of treating angiogenesis in a warm blooded 
30 mammal who is in need of such treatment which comprises administra- 
tion of an angiogenic inhibiting amount of a combination of a 
suramin-type compound and an angiostatic steroid. 

Also disclosed is a A^(^^) -etianic ester of formula (IV) where 
(A-I) Rio Is a-Rio-i:^-RlO-2 vhere RiO-2 '^^3* 
35 RiO-1 ^5 taken t gether are -CH2-CR2-CR3-CH« where R2 is 

a-R2.i:j8-R2-2 °^ ^2-1 ^2-2 ^® other of R2-1 

and R2.2 is •^^3- "^^ ^ ^here R3 is -0 or o-R3.i:p-R3.2 
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where one R3.1 and R3.2 is -H and the other of R3.1 and R3.2 is 
.OR3.3 where R3.3 is -H, -P0(0H)2 or -SO3H: 

(A-II) Rio is a-Rio-3-/9-RLO-4 MO-4 is '^Z- ^10-3 ^5 

taken together are -CH-CH-CO-CH- ; 

(A-lII) Rio is a-RL0-5:^-Rl0.6 ^5 i« «-R5-5:/»-^5-6. 

RlO-6 is -CH3. one of R5.5 and R5.6 Is -H and the other of R5.5 and 
R5.6 taken with R10.5 is -CH2-CR2-CR3-CH2- «here R2 and R3 are as 
defined above; 

Rg Is a-Rs-VP-H'2 ^6-1 ^6-2 -H and the 

other of Rg.i and R6.2 is -H. -F, -CI, -Br and -CH3: 

R7 is «-R7.i:^-R7-2 ^7-1 ^7-2 is "« ^« 

other of R7.1 and R7.2 is -H or -CH3; 

RI6 is -CH2 or a-Ri6.i:^-Rl6.2 ^^^ere one of K^-l and R16.2 -H 
and the other of Rie-i and R16.2 is -H. -CH3. -OH or -F; 
15 Ri7 Is C1-C20 alkyl, Ci-Cio fluoroalkyl containing from 1-23 -F 

atoms. Ci-Cg alkoxy. (Ci-C8)alkylamino<Ci-C6)alkyl. (05-07)07010- 
alkyl(Ci-C6)alkyl. phenyl (Ci-Cg) alkyl optionally substituted with 1-3 
-CH3. -F. -01, -OH, -OCH3, -OC2H5 and -NH2, C3-C8 cycloalkyl. C2-C10 
alkenyl, (C3-C3)cycloalkyl(02-Cio) alkenyl; 
20 X is -0- or -S-; 

R2I Ci-Cio alkyl optionally substituted with 1 to 10 -F, -01 

or -Br, 

C2-C10 alkyl substituted with 1 to 10 -OH, 
-CH2-OOOR21.1 where R21.1 is Ci-Ciq alkyl. C3-C8 cyclo- 
25 alkyl, 03-03 cycloalkenyl . C2-C10 alkenyl containing 1 thru 4 double 
bonds optionally substituted with -OH, -F, -01 or -Br, 

-(CH2)nl-phenyl where ni is 0 or 1 and phenyl is optionally 
substituted with 1 thru 3 -F, -01, -Br. -OH. -OCH3, -OO2H5. C1-O4 
alkyl, -NH2. -N(CH3)2, -N(02H5)2 or -NO2. 
30 -CH2-CO-HR21.2R2I-3 ^21-2 ^21-3 

different and are -H. Oi-Oiq alkyl. Oj-Og cycloalkyl. -0H2-^ and 
where R21.2 and R21.3 are taken together with the attached nitrogen 
atom to form a heterocyclic ring selected from the group consisting 
of 1 -pyrrolidine, 1-piperldlne, l-piperazlne and 1-morpholine. 
35 pP.TATi:ED DESqtTPTlOW 0 ^ THK TWVENTION 

The present invention involves a method f treating angiogenesis 
in a warm blooded mammal wh Is in need f such treatment which 



wo 90/15816 



PCr/US90/02673 



.4- 

coB^rises administration f an angiogenic inhibiting amount of a 
combination of a suramin-typ compound and an angiostatic steroid. 
It is preferxed that the mammal be a human. 

Suramin- type compounds are compounds which mimic the anti- 
5 angiogenic action of suramin and which augment the activity of angio- 
static steroids. Stiramin and the suramin- type compounds are known to 
those skilled in the art. It is preferred that the suramin- type 
compound be selected from the group consisting of 
sxiramin, 

10 3-hydroxy-2,7-naphthalenesiilfonic acid, 

4 , 5-dihydroxy-2 , 7 -naphthalenedisxilf onic acid, 

2 , 2 ' - 1 (1 , 8 -dihydroxy- 3 , 6 -disulf o -2 , 7 -napthylene)bis (azo]di- 
benzenearsonic acid, 

4 , 4 • -bis [ [4- (o -hydroa^anilino) -6- (m-sulf oanilino) -s - triazin-2- 

15 yl] amino ] - 2 , 2 ' stilbenedisulf onic acid , 

4.5- dihydroxy- 3- [ (p -nitrophenyl)azol -2 , 7-naphthalenedisulf onic 

acid, 

4,5-dihydroxy-3,6-bis[(4-sulfo-l-naphthyl)azo]-2,7-naphthalene- 
disulfonic acid, 

20 3- 1 (5-chloro-2-hydroxyphenyl)azol -4. 5-dihydroxy-2 .7-naphthalene- 

disulf onic acid, 

4,5' -dlhydro3^- 3 . 6 ' [ (3 , 3 ' -dimethoxy-4 , 4 ' -biphenylylene)bis (azo) - 
di-l-naphthalenesulfonic acid, 

3 , 6 - [ (2 . 3-dimethyl-5-oxo-l-phenyl-3-pyrazolin-4-yl)a2o] -4, 5- 

25 dihydroxy-2, 7-naphthalenedisulf onic acid, 

5,5'-[ureylenebis[2-sulfo-p-phenylene)a2olbis[6-amino-4-hydroxy- 

2-naphthalenesulfonic acid, 

4- [ (o-arsonophenyl)azo] 3 -hydroxy-2 , 7-naphthalenedisulf onic acid, 
4 , 5-dihydroxy-3 - (phenylazo) -2 , 7-naphthalenedisulf onic acid, 
30 4 - acetamido - 5 -hydroxy- 6 - (phenylazo) *1 , 7 -naphthalenedisulf onic 

acid, 

2 - [ p - t ( 1 -hydroxy - 4 - sulf o - 2 -naph thy 1 ) az o ] phenyl ] - 6 - methyl -7 - 
benzothiazolesulfonic acid, 

4- [ (2 ,4-dimethylphenyl)azol-3-hydroxy2,7-napthalenedisulfonic 

35 acid, 

3- [ (4-Sulfophenyl)azol-4,5-dihydro5^-2,7-naphthalenedisulfonic 

acid. 
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3.((4.nitr ph nyDazo) -4-amino- 5 -hydroxy -2 .7 -naphthalene - 

disulfonlc acid, 

l-nltro-4 , 6, 8-tiaphthalenetrisulf onic acid, 

l-aiiiino-4.6,8-naphthalcnetrisulfonlc acid and pharmaceutically 
acceptable salts thereof. It is more preferred that the suramin- type 
compound be suramin and 4.4'-bis([4-(o-hydroxyanilino)-6.(m. 
sulfoaniIino)-s-triazln-2-yl]amino]-2,2'stilbenedisulfonic acid. It 
Is even more preferred that the suramin- type compound be suramin. 

Angiostatic steroids refer to those steroids which prevent the 
process of angiogenesis/neovascularization. or cause the regression 
of new vasculature which results from angiogenic stimuli. Angio- 
static steroids refer to. and include, the known 20 -substituted 
steroids of formula (1) see US Patent 4, 599. 331. the known 21-hydroxy 
steroids of formula (II) see US Patent 4.771.042. the known Cn- 
15 functionalized steroids of formula (III) see International Patent 
Publication WO87/02672, the following known steroids 6a.fluoro- 
17a , 2l-dihydroxy-16o-methylpregna-4 . 9(11) -diene-3 , 20-dione 21- 
acetate . 6a- fluoro-17a ,21-dihydroxy-16/3-methylpregna-4 . 9 (11) -diene- 
3 , 20-dione , 6a.fluoro -17a , 21-dihydroxy-16^-methylpregna-4 , 9 (11) - 

20 diene-3, 20-dlone 21-phosphonooxy and pharmaceutically acceptable 
salts thereof, hydrocortisone, tetrahydrocortisol , 17o-hydrdxy- 
progesterone. lla-epihydrocortisone. cortexolone, corticosterone . 
desoxycortlcosterone, dexamethasone , cortisone 21-acetate, hydro- 
cortisone 21-phosphate, 17o-hydroxy.6a.methylpregn-4-ene-3, 20-dione 
25 17-acetate, 6o.fluoro-17a.21-dihydroxy-16a-methylpregna-4,9(ll)- 
diene-3.20-dione and the novel ^^(l^^-etlanic esters (IV). 

The A^ClD-etianic esters (IV) are prepared by methods known to 
those skilled in the art from steroid starting material known to 
those skilled in the art, see CHART B. The starting materials for 
30 preparation of the A^dD -etianlc esters (IV) are the corresponding 
17o,21-dlhydroxy steroids (V). These compounds are oxidized by known 
procedures to remove C21 and produce a steroid where C20 is sub- 
stituted with -X-H where X is -0- or -S-, rather than -CH2-OH. The 
oxidation reaction is performed with an aqueous solution of an 
35 oxidizing agent such as periodate. It is preferred to us an excess 
of the oxidizing agent (about 2 equivalents). Aft r refluxing the 
mixture for 1-10 hr the carboxylic acid product (VI) is is lat d and 
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can b purified by recrystalllzation as is kncwn to those skilled in 
the art. The carb xylic acids (VI) are sterified at Cjy by reaction 
with the an anhydride of the desired corresponding 17-esters (VTI) . 
The anhydride is of the formula R17-CO-O-CO-R17 as is knoim to those 
skilled in the art. see US Patent 4,599.331. The 17-esters (VII) are 
then transformed to the desired a'C^D -etianic esters (IV) by 
esterification procedures (for example with diazoalkyl reagents) well 
known to those skilled in the art. 

With the A^dD.etianic esters (IV) it is preferred that R3 is 
-0 and it is further preferred that the steroid A-ring be A*-3.keto. 
It is preferred that Rg is o-R6.i:^-R6-2 ^-2 ^-1 

-H, -F and -CH3. it is more preferred that R5 is -F. It is preferred 
that R7 is -H:-H. It is preferred that Rig is o-Rig.it^-Rig-a wti«e 
one of Rie.i and R16.2 -H and the other of Rig-l and R16.2 -^3- 
15 It is preferred that R17 is C1-C4 alkyl or -(CF2),^-CF3 where n2 is 
0-3; it is more preferred that R17 is -CH3, -C2H5, -C3H7, -CF3 or 
-CF2-CF3. It is preferred that R21 Is CX-C4 alkyl; it is more 
preferred that R21 is -CH3. -C2H5 or -€-(013)3. It is preferred that 
X is -0-. 

It is preferred that the angiostatic steroid be A^^^^^-etianic 
esters of formula (IV) where 

RlO is a-Rio.i:^-Rl0.2 ^0-2 -°*3' ^10-1 ^5 

taken together are -CH2-CR2-C^3-^" w*»ere R2 is -H:-H and R3 is -0, 

Rg is a-R6.i:^-R6-2 ^ere R5.2 is -H and Rg.i is -H, -F and 

25 -CH3, 

R7 is -H:-H, 

R^g is a-Ri6.i:/3-Ri6.2 vtittr^ one of Rig.i and Rie.2 -H and 
the other of Rig-i and R16-2 -CH3, 

Kyj is C1-C4 alkyl or -(CF2)n2-CF3 where n2 is 0-3, 
30 R21 is C1-C4 alfcyl, 

X Is -0-; 

20 -substituted steroids of formula (I), where 
R4 Is -H, 

Rg and R9 are be the same or different and are -H, -F, -CI, 
35 Rj^i is chosen from th group consisting f hydroxy and 

ket , 

R20 is chosen from the gr up consisting f methoxy and 



20 
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thiome thyl , and 

K-^j is chos n from the group consisting f alkyl groups 

having less than 6 carbon atoms; 

6a-fluoro-17a.21-dihydroxy-16a-methylpregna.4,9(ll)-diene-3.20- 

5 dione 21 -acetate, 

6o-fluoro.l7a,21-dihydroxy-16)8-methylpregna-4,9(ll)-dienc-3,20- 

dione , 

6a-fluoro-17a.21-dihydroxy-16^-methylpregna-4,9(ll)-diene-3,20- 
dione 21-phosphonooxy, hydrocortisone, tetrahydrocortisol, 17o- 

10 hydroxyprogesterone . lla-epihydrocortisone , cortexolone , corticos- 
terone, desoxycorticosterone , dexamethasone, cortisone 21 -acetate, 
hydrocortisone 21-phosphate , 17a-hydroxy-6a.methylpregn-4-ene-3 , 20- 
dione 17-acetate, 6a-fluoro-17o,21-dihydroxy-16a-methylpregna. 
4,9(ll)-diene-3.20-dione. 

15 It is more preferred that the angiostatic steroid be 6a-fluoro- 

17a,21-dihydroxy-16a.methylpregna-4,9(ll)-diene-3,20-dione 21- 

acetate, 

6q - f luor o - 17o , 21 - dihydroxy - 16i5-me thylpregna -4 , 9 ( 11 ) - diene - 3 , 20 - 
dione , 

20 6a-fluoro-17a,21-dihydroxy-16^-methylpregna-4,9(ll)-dicne-3,20- 
dione 21-phosphonoo3gr, hydrocortisone, tetrahydrocorttsol, 17a. 
hydroxyprogesterone , lla-epihydrocortisone , cortexolone , cortices- 
terone, desoxycorticosterone, dexamethasone, cortisone 21-acetate, 
hydrocortisone 21-phosphate , 17a.hydroxy-6a.methylpregn-4-ene-3 ,20- 

25 dione 17-acetate , 6a- f luoro-17a , 21-dihydroxy-16a.methylpregna- 
4 , 9 (11) -diene-S , 20.dione . 

It is preferred that the meUxod of treatinpaiigtbge 
treatimt of diseases of neovasculariza^OTt;r§^^It is preferred^^^.J^ 
neovascular diseases are selected from^^^^e^f^^^^^^ of solid 



30 



tj^e eye,_ parasitic diseases i, lipsorlM^ wotmd . healjtig 

1^^^^. hpertrophy. f . injury i^^tiai*^- groirth , 

ovulation and ,corp^P^luteiin> fbnmt^ 



t^f,yT:i"-r.." _ .............. 

development in the uterus .l^it, is more preferred^at^^fche neovascular 
35 |Lisease is solid tumors, diabetes, arthritiie or psoriailf. 

The suramin- type compounds and angiostatic ster ids do n t have 
to be administered in the same pharmaceutical dosage form. The 
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suramin- type compounds are usually administered IV b cause of their 
irritation wh r as the angiostatic ster ids can be administered 
either orally or parenterally (IM, SQ, IV) . 

The dose of the suramin-type compounds is from about 1 to about 
1.000 mg/mVday. preferably from about 5 to about 500 mg/mVday. 
The suramin-type compound is given until the appropriate blood level 
is reached vhich is about 50 to about 300 ng/ml, preferably about 250 
to about 300 pg/ml. At that point the administration of the suramin- 
type compound is stopped as is known to those skilled in the art. 
The dose of the angiostatic steroids is from about 0.1 to about 100 
mgAg/«iay. preferably from about 0.1 to about 50 mg/kg/day. 

For the inhibition of angiogenesis. angiostatic steroids may be 
combined with agents other than suramin including sulfated glycos- 
aminoglycans and sulfated polysaccharides, or effective fragments of 
15 these molecules. The preferred glycosaminoglycans Include heparin 
and heparan sulfate. Fragments of heparin or heparan sulfate may 
also be used if they contain a minimum of six saccharide residues; 
fragments of heparin or heparan sulfate may be prepared from heparin 
or heparan sulfate isolated from natural sources, or they may be 
prepared by chemical synthesis. Angiostatic steroids may also be 
combined with polysaccharides including pentosan polysulphate , 
cyclodextrlns, or other sulfated polysaccharides isolated from 
natural sources. The preferred polysaccharides are sulfated forms of 
^-cyclodextrin including ^-cyclodextrin tetradecasulf ate , pentosan 
25 polysulphate. or the polysaccharide -peptidoglycan isolated from 
Arthrobacter. Journal of Biochemistry 92, 1775 (1982). These 
polysaccharides may be Isolated from natural sources, or prepared by 

chemical synthesis. 

Angiostatic steroids may also be tised in combination treatments 
containing compounds which interfere with collagen biosynthesis. 
Preferred compounds in this group include L-azetidine-2-carboxylic 
acid, thioprollne, and related proline analogs. Also included are 
other Inhibitors of basement membrane collagen synthesis such as 8,9- 
dihydroxy- 7 -methyl -benzo (b) qulnollzlnium bromide . 

The exact route of administration, dose, frequency of ad- 
ministration of both the suramin-type c mpound and angiostatic 
ster ids depends on the particular treatment of anglog nesis per- 



20 
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f rmed.' the sev rity of th disease, the age. general physical 
condition, weight, r other clinical abnormaliit s. tc. . f the par- 
ticular patient to be treated as is known to those skilled in the 
art. 

f>PT HJTTTONS AND rOWVERTIONS 
The definitions and explanations below are for the terms as used 
throughout this entire document including both the specification and 
the claims. 

7 rnwvRWT-tONS FOB FORMUIAS nP.FTWITIONS OF VARIABIJS 
The chemical formlas representing various compounds or molecu- 
lar fragments in the specification and claims may contain variable 
substltuents in addition to expressly defined structural features. 
These variable substltuents are identified by a letter or a letter 
followed by a numerical or letter subscript, for example, "Z^" or 
15 "Ri" where "i" is an Integer. These variable substltuents are either 
monovalent or bivalent, that is, they represent a group attached to 
the formula by one or two chemical bonds. For example, a group 
would represent a bivalent variable if attached to the formula CH3. 
C(-Zi)H. Groups Ri and Rj would represent monovalent variable svib- 
20 stituents if attached to the formula CHj-CHz-CCRi) (Rj)H2. When chem- 
ical formulas are drawn in a linear fashion, such as those above, 
variable substltuents contained in parentheses are bonded to the atom 
immediately to the left of the variable substltuent enclosed in par- 
entheses. When two or more consecutive variable substltuents are 
25 enclosed in parentheses, each of the consecutive variable substltu- 
ents is bonded to the immediately preceding atom to the left which Is 
not enclosed in parentheses. Thus, in the formula above, both Rj and 
Rj are bonded to the preceding carbon atom. Also, for any molecule 
with an established system of carbon atom numbering, such as ster- 
30 olds, these carbon atoms are designated as Cj. where "i" is the inte- 
ger corresponding to the carbon atom number. For example, Cg repre- 
sents the 6 position or carbon atom number in the steroid nucleus as 
traditionally designated by those skilled in the art of steroid chem- 
istry. Likewise the term "Rg- represents a variable substltuent 
35 (either monovalent or bivalent) at the Cg position. 

Chemical f rmulas r portions thereof drawn In a lin ar fashion 
represent atoms in a linear chain. The symbol "-"in general repre- 
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sents a bond b tween two atoms in the chain. Thus CH3-0-CH2-CH(Ri) - 
CH3 represents a 2- substituted- 1 -me thoxypr pane c mpound. In a 
similar fashion, the symbol represents a double bond, e.g., 

CH2-<;(Ri)-0-CH3, and the symbol represents a triple bond, e.g.. 

5 HC«C-CH(%).CH2-CH3. Carbor^rl groups are represented in either one 
of two ways: -CO- or -C(-O)-. with the former being preferred for 
simplicity. 

Chemical formulas of cyclic (ring) compounds or molecular frag- 
ments can be represented in a linear fashion. Thus, the compound 4- 

10 chloro.2-methylpyridine can be represented in linear fashion by 
N*--C(CH3)-CH«CC1-CH-C*H with the convention that the atoms marked 
with an asterisk (*) are bonded to each other resulting in the 
formation of a ring. Likewise, the cyclic molecular fragment. 4- 
(ethyl)-l-piperazinyl can be represented by -N*-(CH2)2-N(C2H5)-CH2- 

15 C*H2- 

When a variable substituent is bivalent, the valences may be 
taken together or separately or both in the definition of the vari- 
able. For example, a variable Vi^ attached to a carbon atom as 
-C(-=R£)- might be bivalent and be defined as 0x0 or keto (thus 
20 forming a carbonyl group (-CO-) or as two separately attached 
monovalent variable substituents a-Rj^.j and jJ-Ri-fe. When a bivalent 
variable, R^, is defined to consist of two monovalent variable 
substituents, the convention used to define the bivalent variable is 
of the form "^-Ri-j t/^-Bi.k" or some variant thereof. In such a case 
25 both o-Rj^.j and ^-Ri.fc attached to the carbon atom to give -C(a- 
Ri-j)(/'-Rl-k)*- example, when the bivalent variable R5, -C(-R5)- 

is defined to consist of two monovalent variable substituents, the 
two monovalent variable substituents are a-R5.x:^-R6_2» 
9:^-Re.lO, etc., giving -C(a-R5.i) (^-R6.2)- • •••• -^(^-^6-9X^-^6- 
30 10)-. ®tc. Likewise, for the bivalent variable R^^, -C(«Rii)-, two 
monovalent variable substituents are <x-Rii-l-^-Rll-2- ^ '^^^^ 

substituent for which separate a and p orientations do not exist 
(e.g., due to the presence of a carbon carbon doxible bond in the 
ring) , and for a substituent bonded to a carbon atom which is not 
35 part f a ring the above convention is still used, but the a and p 
designations are raitted. 

Just as a bivalent variable may be defined as two separate 
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monovalent variable substituents , two separate monovalent variable 
substituents may be defined to be taken tog ther to f rm a bivalent 
variable. For example, in the formula -Ci(Ri)H-C2(Rj)H- (Cj, and C2 
define arbitrarily a first and second carbon atom, respectively) Ri 
and Rj may be defined to be taken together to for» (1) a second bond 
between Ci and C2 or (2) a bivalent group such as oxa (-0-) and the 
formula thereby describes an epoxide. When Rj and Rj are taken 
together to form a more complex entity, such as the group -X-Y- . then 
the orientation of the entity is such that in the above formula is 
bonded to X and C2 is bonded to Y. Thus, by convention the designa- 
tion "... Ri and Rj are taken together to form -CH2-CH2-O-CO- ..." 
means a lactone in which the carbonyl is bonded to C2. However, when 
designated "... Rj and Rj are taken together to form -CO-O-CH2-CH2- 
the convention means a lactone In which the carbonyl is bonded to C^. 
15 The carbon atom content of variable substituents is indicated in 

one of two ways. The first method uses a prefix to the entire name 
of the variable such as "C1-C4", where both "1" and "4" are integers 
representing the minimum and maximum number of carbon atoms in the 
variable. The prefix is separated from the variable by a space. For 
20 example. "C1-C4 alkyl" represents alkyl of 1 through 4 carbon atoms, 
(including isomeric forms thereof unless an express indication to the 
contrary is given) . Whenever this single prefix is given, the prefix 
indicates the entire carbon atom content of the variable being 
defined. Thus C2-C4 alkoxycarbonyl describes a group CH3- (CH2)n-0- 
25 CO- v^ere n is zero, one or two. By the second method the carbon 
atom content of only each portion of the definition Is indicated 
separately by enclosing the "Ci-Cj" designation in parentheses and 
placing it immediately (no intervening space) before the portion of 
the definition being defined. By this optional convention (C1-C3)- 
alkoxycarbonyl has the same meaning as C2-C4 alkoxycarbonyl because 
the "Ci-C^" refers only to the carbon atom content of the alkoxy 
group. Similarly, while both C2-C6 alkoxyalkyl and (Cx-C3)alkoxy(Ci- 
C3)all<yl define alkoxyalkyl groups containing from 2 to 6 carbon 
atoms, the two definitions differ since the former definition allows 
either the alkoxy or alkyl p rtion alone to contain 4 r 5 carbon 
atoms while the latter definition limits either of these groups to 3 
carb n at as. 



30 



35 
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Vhen th claims contain a fairly complex (cyclic) substituent, 
at the end of the phrase naming/designating that particular substit- 
uent will be a notation in (parentheses) which will correspond to the 
same name/designation in one of the CHARTS which will also set forth 
5 the chemical structural formula of that particular substituent. 

II. DEFINITIONS 
All temperatures are in degrees Centigrade. 
TLC refers to thin- layer chromatography. 
THF refers to tetrahydrofuran. 
10 # refers to phenyl (C5H5) . 

MS refers to mass spectrometry expressed as m/e or mass/charge 
unit. [M + HI"*" refers to the positive ion of a parent plus a hydro- 
gen atom. EI refers to electron impact. CI refers to chemical ion- 
ization. FAB refers to fast atom bombardment. 
15 Ether refers to diethyl ether. 

Pharmaceutically acceptable refers to those properties and/or 
substances which are acceptable to the patient from a pharmacologi- 
cal/ toxicological point of view and to the manufacturing pharmaceut- 
ical chemist from a physical/chemical point of view regarding compo- 
20 sition, fonmilation, stability, patient acceptance and bioavailabil- 
ity. 

Treating refers to Inhibiting and/or preventing. 

Angiostatic steroids refer to those steroids which prevent the 
process of angiogenesis/neovascxilarlzation, or cause the regression 
25 of new vasculature which results from angiogenic stimuli. 

When solvent pairs are used, the ratios of solvents used are 
volume/voltime (v/v) . 

EXAMPLES 

Without further elaboration, it is believed that one skilled in 
30 the art can, using the preceding description, practice the present 
invention to its fullest extent. The following detailed examples 
describe how to prepare the various compounds and/or perform the 
• various processes of the invention and are to be construed as merely 
illustrative, and not limitations of the preceding disclosure in any 
35 way whatso ver. Thos skilled in the art will promptly recognize 
appropriate variations from the procedures b th as to reactants and 
as to reaction conditions and techniques. 
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PREPARATIOH 1 6a-Fluoro-17a,21-dlhydroxy-16o-methylpregnfl-A, 9(11) - 
di ne-3,20-di ne (V) 
Methanol (20 ml) and sodium m thoxide (25%. 0.2 ml) is added t 
6a- fluoro-17o. 21-dihydroxy-16a-iBethylpregna-4, 9(11) -diene-3 . 20-dione 
5 21-acetate (US Patent 3.291.815. 1.0 g) in methanol. The reaction 
mixture is neutralized with acetic acid and concentrated to dryness 
under reduced pressure. The concentrate is distributed between water 
and chloroform. The organic layer is separated and washed twice with 
water and dried over anhydrous sodium sulfate. The crude solid is 
10 chromatographed over silica gel elutlng with ethyl acetate/hexane 
(35/65). The appropriate fractions are pooled and concentrated to 
give the title compound, mp 206-207*. 

PREPARATION 2 6o-Fluoro-17a,21-dlhydroxy-16a-methylpregna-l,4,9(ll)- 
trlene-3,20-dtone (V) 
15 Following the general procedure of PREPARATION 1 and making non- 

critical variations but starting with 6a-fluoro-17o,21-dlhydroxy-16a- 
methylpregna-4,9(ll)-dlene-3.20-dlone 21-acetate (US Patent 
4.704,358), the title compound Is obtained. 

EXAMPLE 1 6a-Fluoro-17a-hydroxy-16a-methylandrosta-4,9(ll)- 
dlen-3-one 17^-carbo3^11c acid (VI) 
THF (26 mi) and periodic acid (0.677 g) in water (10 ml) Is 
added to 611 mg (1.62 nmol) of 6a-fluoro-17,21.dlhydroxy-16o-methyl- 
pregna-4,9(ll)-dlene-3,20.dlone (V, PREPARATION 1. 611 ng). The 
resulting solution Is heated at reflux for 2 hours, then cooled to 
25° and concentrated imder reduced pressure to a volume of 5 ml. 
Water (15 ml) Is added to the residue and the resulting mixture is 
extracted with ethyl acetate (2 x 25 ml) . The ethyl acetate extracts 
are combined, dried over anhydrous sodium sulfate, filtered, and con- 
centrated to dryness. The crude material Is crystallized from 
30 acetone/hexane to give the title compound, mp 213,8-214°, MS 
calculated 363.1971, found 363.1962. 

EXAMPLE 2 6a-Fluoro-17o-hydroxy-16a-methylandrosta-4,9(ll)- 

dlen-3-one 17^-carboxyllc acid methyl ester 17- 
acetate (IV) 
35 Part I 

Acetic anhydride (0.5 ml) and trlethylamlne (0.3 ml) are added 
to 6o-fluoro-17a-hydroxy-16a-methylandrosta-4,9(ll)-dlen-3- ne 17^- 



20 



25 
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carboxylic acid (VI, EXAMPLE 1, 300 mg). The r suiting mixture is 
stirred at 20-25* until diss lution ccurrs, and then stirred for an 
additional 40 min. The reaction solution is concentrated to dryness 
tinder reduced pressure, and the residue is dissolved in methanol and 
5 allowed to sit at 25** for 30 min. Evaporation of the methanol and 

final drying xmder hi^ vacuum gives crude 6a-fluoro-17a-hydroxy-16a- 
methylandrosta-4 , 9 (11) •dien-3-one 17^-carboxylic acid 17 -acetate 

(VII) in quantitative yield, TLC Rf - 0.05 (ethyl acetate/hexanc , 

35/65) . 

10 Part 2 

The crude 17 -acetate (VII) is dissolved in THF (8 ml) and then 
treated with freshly prepared diazomethane in ether tintil all of the 
starting material appeared to have reacted by TLC. The crude product 
is purified by chromatography over silica gel eluting with ethyl 
1 5 ace tate/hexane (25/75), The appropriate fractions are pooled and 
concentrated to give the title compoxmd, TLC Rf - 0.6 (ethyl acetate/ 
hexane (35/65); MS calculated 419.2234, found 419.2212. 
EXAMPLE 3 6a-Fluoro-17a-hydroxy-16o-methylandrosta-4, 9(11) - 

dien-3-one 17/9-carboxylic acid methyl ester 17-tri- 
20 fluoroacetate (IV) 

Following the general procedure of EXAMPLE 2 (Parts I and II) 
and making non- critical variations but using trifluoroacetic an- 
hydride, the title compound is obtained, MS calculated 473.1951, 
found 473.1944, 

25 EXAMPLE 4 6a-Fluoro-17a-hydroxy-16a-methylandrosta-4,9(ll) - 

dien-3-one 17^-carboxylic acid methyl ester 17- 
proplonate (IV) 

Following the general procedure of EXAMPLE 2 (Part I) and making 
non-critical variations but using propionic anhydride, 6a-fluoro-17ar 

30 hydroxy-16o-methylandrosta.4,9(ll)-dien-3-one 17/3 -carboxylic acid 17- 
propionate (VII), is obtained, TLC Rf - 0,05 (ethyl acetate/hexane, 
35/65); MS calculated 419.2234, found 419,2212. 

Following the general procedure of EXAMPLE 2 (Part II) and 
making non-critical variations but starting with 6a-fluoro-17a- 

35 hydroT^-16a-methylandrosta-4,9(ll)-dien-3-one 17/9-carboxylic acid 17- 
propi natc (VII), the title compoimd is btained, TLC Rf - 0.5 (ethyl 
acetate/hexane. 35/65); MS calculated 433.2390, found 433.2377. 
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EXAMPUE 5 6a-Fluoro-17a-hydroxy-16o-inethylandrosta-4,9(ll)- 

dien-3-one 17/5-carboxylic acid methyl ster 17- 
pentafluoropropionate (IV) 
Following the general procedure of EXAMPLE 2 (Parts 1 and II) 
5 but using pentaHuoropripionic anhydride, the title compound is 
obtained, TLC Rf - 0.05 (ethyl acetate/hexane , 35/65); MS calculated 
523.1919, found 523.1952. 

EXAMPLE 6 6a-Fluoro-17a-hydroxy-16o-methylandrosta-4,9(ll)- 
dien-3-one 17/3-carboxylic acid methyl ester 17- 
10 butyrate (IV) 

Following the general procedure of EXAMPLE 2 (Part I) and making 
non-critical variations but using butyric anhydride, 6a-fluoro-17o- 
hydroxy-16a-methylandrosta-4,9(ll)-dien-3-one 17^-carboxylic acid 17- 
butyrate (VII), is obtained. TLC Rf - 0.05 (ethyl acetate/hexane . 
15 35/65); MS calculated 433.2390. found 433.2377. 

Following the general procedure of EXAMPLE 2 (Part II) and 
making non-critical variations but starting with 6a-fluoro-17a- 
hydroxy-16a-methylandrosta-4,9(ll)-dien-3-one 17^-carboxylic acid 17- 
butyrate (VII). the title compound is obtained, TLC Rf - 0.5 (ethyl 
20 acetate Aexane, 35/65); MS calculated 447.2547. found 447.2533. 

EXAMPLE 7 6a-Fluoro-17a-hydro3^-16^-methylandrosta-4,9(ll)- 
dien-3-one 17^-carboxylic acid (VI) 
Following the general procedure of EXAMPLE 1 and making non- 
critical variations but starting with 6a-fluoro-17 ,21-dihydroxy-16^- 
25 methylpregna-4,9(ll)-diene-3,20-dione (V, US Patent 4,088,537, 
Preparation 3, 3.00 g), the title compound is obtained, mp 215-216° 
with decomposition: MS calculated 363.1971, found 363.1952. 
EXAMPLE 8 6a-Fluoro-17a-hydro3cy-16^-methylandrosta-4,9(ll)- 
dien-3-one 17/?-carboj^lic acid methyl ester 
30 Following the general procedure of EXAMPLE 2 (Part II) but 

starting with 6a-fluoro-17o-hydroxy-16^-methylandrosta-4,9(ll)-dien- 
3-one 17^-carboxylic acid (VI, EXAMPLE 7, 181 mg), the title compound 
is obtained, TLC Rf - 0.8 (ethyl acetate/chloroform, 25/75), rap 181- 
182°; MS calculated 377.2128, found 377.2146. 
35 EXAMPLE 9 6a-Fluoro-17o-hydroxy-16/3-nethylandr sta-4,9(ll)- 

dien-3- ne 17^-carb xylic acid methyl est r 17- 
propionate (IV) 
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Following th g ncral procedur of EXAMPLE 4 but startling with 
6a-fluor -17a-hydr xy-16^-methylandrosta-4,9(ll) -di n-3-on 17^- 
carboxylic acid (VI, EXAMPLE 7, 250 mg) , 6a -fluoro- 17a -hydroxy -16^ - 
inethylandrosta-4, 9(11) -dieTi-3 -one 17^ -carboxylic acid 17 -propionate 
5 (VII), mp 191° with bubbling; MS calculated 419.2234. fotind 419.2250 
and 6a-fluoro-17a-hydroxy-16y5-niethylandrosta-4,9(ll)-dien-3-one 17^- 
carbo2^1ic acid methyl ester 17 -propionate (IV) are obtained, TLC Rf 
- 0.8 (ethyl acetate/hexane , 25/75); mp 165-166*; MS calculated 
433.2390, found 433.2398. 
10 EXAMPLE 10 6Q-Fluoro-17a-hydroxy-16^-methylandrosta-4,9(ll)- 

dien-3-one 17^-carboxylic acid methyl ester 17- 
butyrate (IV) 

Following the general procedure of EXAMPLE 6 but starting with 
6a-fluoro-17a-hydroxy-16j9-methylandrosta-4,9(ll)-dien-3-one 17p- 

15 carboj^lic acid (VI, EXAMPLE 7), 6a- fluoro -17a -hydroxy- 16)5-methyl- 
androsta-4,9(ll)-dlen-3-one 17^ -carboxylic acid 17-butyrate (VII), mp 
150-152°; MS calculated 433.2390, found 433.2418 and 6a-fluoro-17o- 
hydroxy-16^-methylandrosta-4,9(ll) -dien-3-one 170carboxylic acid 
methyl ester 17-butyrate (IV) are obtained, TLC Rf - 0.8 (ethyl 

20 acetate/hexane, 25/75), mp 166-167°; MS calculated 447.2547, found 
447.2564. 

EXAMPLE 11 6a-FIuoro-17a-hydroity-16a-methylandrosta-l,4,9(ll)- 
trien-3-one 17^-carboxylic acid (VI) 
Following the general procedure of EXAMPLE 1 and making non- 
25 critical variations but starting with 6a-fluoro-17a,21-dihydroxy-16a- 
methylpregna-l,4,9(ll)-triene-3,20-dione (V, PREPARATION 2, 0.25 g) , 
the title compound is obtained, mp 204.8-205.3°; MS calculated (for 
C21H25FO4) 360.1737, found 360.1715. 

EXAMPLE 12 6a-Fluoro-17a-hydroxy-16a-methylandrosta-l,4,9(ll) - 
30 trien-3-one 17^-carboxylic acid methyl ester 17- 

propionate (IV) 

Following the general procedure of EXAMPLE 2 (Parts I and II) 
and making non-critical variations but starting with 6a-fluoro-17a- 
hydroxy-16a-methylandrosta-l,4,9(ll)-trien-3-one 17^- carboxylic acid 
35 (VI, EXAMPLE 11, 250 mg) and using propionic anhydride, the titl 
compound is obtained, mp 172-172.5 ; TIX; Rf - 0.6 (ethyl acetate/- 
hexane, 35/65), MS calculated (for C25H31FO5) 430.2155. found 
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430.2156. 

EXAMPLE 13 6a-Fluoro-17o-hydroicy-16o-inethylandrosta-l,4,9(ll)- 
trien-3-one 17^-carbo3^1ic acid methyl ester 17- 
butyrate (IV) 

5 Following the general procedure of EXAMPLE 2 (Parts I and II) 

and making non- critical variations but starting with 6a-fluoro-17a- 
hydroxy-16a-methylandrosta.l.4.9(ll) -trien-3-one 17^-carboxylic acid 
(VI, EXAMPLE 11, 250 mg) and using butyric anhydride, the title 
compound is obtained, TLC Rf - 0.6 (ethyl acetate/hexane , 35/65); mp 
10 141-141. S**; MS calculated (for CasHss^s) ^^-2312. found 444.2309. 
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(V) 



oxidative cleavage of Cjq-C,]^ 
bond 



15 



20 



25 



30 



35 




(VI) 



acylatlon of C^, hydroxyl group 



(VII) 




esterif Ication of Cjg carboxyl 



wo 90/15816 



PCrAJS90/02673 



.21- 
CLAIMS 

1. A method of .treating angiogenesis in a warm bio ded mammal who is 
in need of such treatment which comprises administration of an angio- 
genic inhibiting amount of a combination of a suramin- type compound 

5 and an angiostatic steroid, 

2. A method of treating angiogenesis according to claim 1 where the 
mammal is a human. 

10 3. A method of treating angiogenesis according to claim 1 where the 
suramin-type compound is selected from the group consisting of 
suramin y 

3- hydroxy-2 ,7-naphthalencsulfonic acid, 
4,5-dihydroxy-2,7-naphthalenedisulfonlc acid, 

15 2,2' -[ (l,8-dihydroxy-3,6-disulfo-2 ,7-napthylene)bis(azo]di- 

benzenearsonlc acid, 

4 , 4 ' -bis t [ A- (o -hydroxyanilino) -6- (m-sulfoanilino) -s- triazin-2- 
yl] amino] -2,2' stilbenedisulfonic acid, 

4,5- dihydroxy- 3 - [ (p-nitrophenyl)azo] -2 , 7-naphthalenedisulfonic 

20 acid, 

4,5- dihy dr oxy- 3 , 6 -bis [ (4 - sulf o - 1 -naphthy 1) azo ] - 2 , 7 -naphthalene - 
disulfonic acid, 

3 - [ ( 5 - chlor o - 2 -hydroxyphenyl ) az o ] -4 , 5 - dihydroxy- 2,7- naphthalene - , 
disulfonic acid, 

25 4,5' -dihydroxy- 3 , 6 ' [ (3 , 3 ' -dimethoxy-4 , 4 ' .biphenylylene)bis (azo) - 

di-l-naphthalenesulfonic acid, 

3 , 6 - [ ( 2 , 3 - dime thy 1 - 5 - oxo - 1 - phenyl - 3 - pyr azolin-4 -yl ) azo ] - 4 , 5- 
dihydroxy- 2 , 7 -naphthalenedisulf onic acid, 

5,5'- [ureylenebls [2-sulfo -p-phenylene)azo]bis [ 6 -amino -4 -hydroxy - 
30 2-naphthalenesulfonic acid, 

4- [(o.arsonophenyl)azo]3.hydroxy-2, 7-naphthalenedisulfonic acid, 
4 , 5 -dihydroxy- 3 - (phenylazo) -2,7 -naphthalenedisulf onic acid , 

4 - ace tamido- 5 - hydroxy - 6 - (phenylazo) -1,7 -naphthalenedisulf onic 

acid, 

35 2 - [ p - ( ( 1 -hydroxy -4 -sulf o -2 -naphthyl ) azo I phenyl I - 6 -methyl-7- 

benzothiazolesulfonic acid, 

4- [ (2,4-dimethylphenyl)azo]-3-hydroxy-2,7-napthalenedisulfonic 
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acid, 

3 - [(4-Sulfophenyl)azo]-4,5-dihydroxy-2,7-naphthalenedisulf ntc 

acid, 

3-1 (4-nitrophenyl)azo] -4-amino-5-hydroxy-2 ,7-naphchalene- 
5 disulfonic acid, 

l-nitro-4 , 6 , 8-naphthalenetrisulfonic acid, 

l-amino-4 .6,8 -naphthaletietrisulf onic acid and pharmaceutically 
acceptable salts thereof, 

10 4. A method of treating angiogenesls according to claim 1 where the 
suramin- type compound is suramin and 4,4' -bis[ [4-(o-hydroxyanilino)- 
6 - (m-sulf oanilino) - s - triazin-2-yl] amino] -2,2' stilhenedisulfonic acid. 

5. A method of treating angiogenesls according to claim 1 where the 
15 suramin- type compound is suramin, 

6. A method of treating angiogenesls according to claim 1 where the 
angiostatic steroid is selected from the group consisting of 

20 -substituted steroids of formula (I) 



20 



*20 

CH3T^'0-CO-Ri7 



25 



0 




(I) 



where 



30 



R4, R5 and R9 are be the same or different and are -H, -F, -CI; 
^11 chosen from the group consisting of hydroxy and keto; 
R20 is chosen from the group consisting of hydroxy, methoxy and 



thiomethyl ; and 

R^y is chosen from the group consisting of alkyl groups having 



35 



less than 6 carbon atoms; 

21-hydro3^ steroids of f rmula (II) 
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CH2-OH 



C=0 



5 




""^17 



(II) 



10 where 

the dotted line between positions C-1 and C-2 means the presence 
or absence of a double bond; the - bond at C-6 denotes a or fi; 
is CH3 or -C2H5; 
Rl9 is CH3 or -C2H5; 
15 R9 is H, and is in the a-position and is -OH, -O-alkyl- 

(Ci-Cx2). -0C(-0)allKyl(Ci'Ci2). 'OC(«0)aryl, -0C(-0)N(R)2, or 
-0C(-0)OR9.], , where aryl is furyl, thienyl, pyrrolyl, or pjrridyl 
optionally substituted with one or two (Ci-C4)-alkyl groups or aryl 
is -(CH2)f -phenyl wherein f is 0 to 2 and wherein the phenyl ring is 
20 optionally substituted with one to three groups selected from chlor- 
ine, fluorine, bromine, allqrl(Ci-C3) , alkoxy(Ci-C3) , thioalkoxy- 
(C1-C3), CI3C., F3C-, .NH2 and -NHCOCH3 and wherein R is hydrogen, 
alkyl(Ci-C4), or phenyl and each R can be the same or different; and 



R9 and taken together are oxygen (-0-) bridging positions 

C-9 and C-11; or 

R9 and R21 taken together form a double bond between positions 
C-9 and C-11; 



Rfi is H, OH, F, CI, Br, CH3, phenyl, vinyl or allyl; 
R7 Is H or CH3; 

RI6 is -CH2 or O'^is^Vfi'^ie-l vhere one of Rig-i and Rig. 2 
-H and the other of Rxe-l and Ri6-2 ^» OH, CH3 or F; and 

Rl7 is H, OH, CH3 or Rj^g and R^y are taken together to form a 
second bond between positi ns C-16 and C-17; 

Cxi-functicnaliz d ster ids of formula (HI) 



25 



R9.I is aryl as herein defined or alkyl(Ci-Cx2) ; or 
R9 is a-Cl and R^x is fi-Cl; or 



30 



R2 is H. CH3, CI or F; 
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10 



15 



20 



25 



30 



35 




(III) 



where 

Rl is P-CR2 or ^-CH2H5; 
wherein Rg is H, and R3 is -0. OH. -O-alkylCCj-Cij) , -OC(-O) -alkyl- 
(C1-C12). -0C(-0)aryl, -0C(-0)N<R)2, °^ -0C(-0)0R7. wherein aryl is 
furyl, thienyl, pyrrolyl. or pyridyl wherein each of said hetero 
moiety is optionally substituted with one or two (Ci-C4)alkyl groups 
or aryl is -(CH2)f -phenyl wherein f is 0 to 2 and wherein the phenyl 
ring is optionally substituted with one to 3 groups selected from 
chlorine, bromine, allcyl(Ci-C3) , alkoxy(Ci-C3) . thioalkoxyCCi-Cj) . 
CI3C-, F3C-. -IIH2 and -NHCOCH3 and wherein R is hydrogen, alkyl(Ci- 
C4), or phenyl and each R can be the same or different; and wherein 
R7 is aryl as hereindefined or alkyl(Ci-Ci2) ; or wherein Rg isa-Cl 
and R3 is fi-Cl; or wherein Rj and R3 taken together are oxygen (-0-) 
bridging positions 0-9 and C-11; wherein R2 and R3 taken together 
form a second bond between positions C-9 and C-11; or Rj is o-F and 
R3 is ^-OH; 

wherein R4 is H, CH3, CI or F; 

wherein R5 is a-R^.i'.fi-Ks.z ^ere one of Rg.i and R5.2 is -H and the 
other of R5.1 and R5.2 is H. OH. F. CI, Br. CH3, phenyl, vinyl or 
allyl; 

wherein Rg is H or CH3; 

wherein R9 is -CHj or o-Rg.ir/J-Rg.g where one of Rg.^ and R9.2 is -H 
and the other is H. OH. 013. F r -CH2; 

wherein Rj^q is H. a-OH, 0-CH3 or Riq f rms a sec nd bond between 
p slti ns C-16 and C-17; 

wherein R12 is a-H. p-H or forms a second bond with R^^; 
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wherein R13 is -O r o-Rij.ir^-Ris-z one f R13.1 and R13.2 Is 

-H and the other of R13.1 and R13.2 is -OH, .O-P(O) (0H)2 . or -0-C- 
(-0)-(CH2)t:COOH where t is an integer £r m 2 t 6; 
wherein R14 is H or forms a second bond with R12 ; 
5 wherein R15 is -0 or a-Ri5.i:^-Ri5.2 one of R15.1 and R15.2 is 

-H and the other is -OH; 

wherein R23 with R^q forms a cyclic phosphate of the formula IV 
wherein R9 and R15 have the meaning defined above; or wherein R23 is 
-OH, 0-C(-)-Rii, -0-P(0)(0H)2. or .O-C(-O) - (CH2)tC00H wherein t is an 

10 integer from 2 to 6; and Rn Is -Y-(CH2)„-X-(CH2)ffl-S03H. -Y'-(CH2)p- 
X'-(CH2)q-NRi6Ri7 or -Z(CH2)rQ. wherein Y is a bond or -0-; Y' is a 
bond, -0-, or -S-; each of X and X' is a bond, -C0N(Ri8)-, -N(Ri8)C0- 
-0-, -S-, -S(0)-, or -S(02)-: R18 is hydrogen or alkyKCi-C/,) ; each 
of R16 and Ri7 is a lower alkyl group of from one to 4 carbon atoms 

15 optionally substituted with one hydroxyl or Rig and R17 taken 
together with the nitrogen atom to which each is attached forms a 
monocyclic heterocyclic selected from pyrrolidine, piperidino, 
morpholino. thioraorpholino, piperazino or N(lower)alkylpiperazlno 
wherein alkyl has from one to 4 carbon atoms; n is an integer of from 

20 4 to 9; n is an integer of from one to 5; p is an integer of from 2 
to 9; q is an integer of from one to 5; Z is a bond or -0-; r is an 
integer of from 2 to 9; and Q is 

<1) .Rig-CH2C00H wherein R19 is -S- . -S(0)-. -S(0)2-. -SO2N- 
(R2o_-. or -N(R2o)S02-; and R20 is hydrogen or lower alkyl(Ci-C4) ; 

25 with the proviso that the total number of carbon atoms in R20 
(CH2)r is not greater than 10; 

(2) -CO-COOH; or 

(3) -CON(R2i)CH(R22)OOOH lAerein R21 is H and R22 is H, CH3, 
-CH2COOH. -CH2CH2COOH. -CH2OH, -CH2SH, -CH2CH2SCH3, or -CH2Ph-0H 

30 wherein Ph-OH is p-hydroxyphcnyl; or R21 is CH3 and R22 is H; or R21 
and R22 taken together are -CH2CH2CH2-; or -N(R2i)CH(R22)COOH taken 
together is -NHCH2CONHCH2COOH; and pharmaceutlcally acceptable salts 
thereof; with the further provisos that: 

(a) when n is 2, R^g i^ other than hydrogen; 

35 (b) the sum of m and n is not greater than 10; 

(c) the sum f p and q is not greater than 10; 

(d) when X is a bond the sum f m and n is from 5 t 10; 
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( ) vhen X' is a bond the sum of p and q is from 4 to 9; 

(f) when R4 is CI r F, the C-1 position is saturated; and 

(g) when Rg is -^2» ^10 other than a second bond 
between positions C-16 and C-17; and mono and bis salts thereof; 

5 A^^^^^-etianic esters of formula (IV) 



10 



15 



20 



25 



30 



35 




(IV) 



where 

(A-I) R^Q is a-R]^o-l*P*^10-2 where Rio-2 ^® -CH3, 
RlO-1 ^5 taken together are -CH2-CR2-CR3-CH- where R2 is 
*"^2-lr^"^2-2 ^^J^^ one of R2.1 and R2.2 is -H and the other of R2.1 
and R2.2 " -CHSf -CI or -F, where R3 is -O or cf-R^^iiP'R^-l 

where one R3.1 and R3.2 and the other of R3.1 and R3,2 is 

•OR3.3 where R3.3 is -H, -P0(0H)2 or -SO3H; 

(A-II) R^^o ^3 «-RlO-3-^*^10-4 where Rio-4 is -CH3, R10.3 and R5 
taken together are -CH"=CH-CO-CH-; 

(A-III) K^Q is Qf-Rio-5-^-RlO-6 R5 is a-Rs.st^-Rs.g, where 

RlO-e -CH3, one of R5.5 and R5.g is -H and the other of R5_5 and 
R5-6 taken with Rio -5 is -CH2-CR2-CR3-CH2- where R2 and R3 are as 
defined above; 

R5 is a-R5.i:^-R5.2 where one of Rg.i and R£,2 the 
other of Rg.^ and R5.2 ^s -H, -F, -CI, -Br and -CH3; 

R7 is a'Kj^i:p-Kj^2 where one of R7.1 and R7.2 
other of Ry.x ^^'^ ^7-2 -CH3; 

R16 is '=CH2 or tt-Rl6-l*^*^16-2 where one of Rig.i and Rig. 2 
and the other of Rig.i and Rig. 2 *® -CH3. -OH or -F; 

Rl7 is C1-C20 alkyl, Ci-Ciq fluor all^l containing from 1-23 -F 
atoms, Cj-Cg alkoxy, (Ci-C3)alkylamino(Gi-Cg)alkyl, (C5-C7)cycl - 
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alkyl(Cx-C6)alkyl, phenyl (Ci-C6)alkyl optionally substituted with 1-3 
-CH3, -F, -CI, -OH, -OCH3, -OC2H5 and .NH2. C3-C8 cycloall^yl, C2-Ci^o 
alkenyl, (C3-C8)cycloalkyi(C2-Cio) alkenyl; 
X is -0- or -S-; 

5 R21 is Cj-Cio ^IK/l optionally substituted with 1 to 10 -F, -Cl 

or -Br, 

C2-C10 alkyl substituted with 1 to 10 -OH, 

.CH2-COOR21-1 where R21.1 is Ci-Ciq alkyl, C3-C8 cyclo- 

alkyl, C3-C8 cycloalkenyl, C2-C10 alkenyl containing 1 thru 4 double 
10 bonds optionally substituted with -OH, -F, -Cl or -Br, 

-(CH2)nl-P^®^y-*- where nj is 0 or 1 and phenyl is optionally 

substituted with 1 thru 3 -F, -Cl, -Br, -OH, .OCH3, -OC2H5. C1-C4 

alkyl, -NH2, -N(CH3)2, -N(C2H5)2 or -NO2. 

-CH2-CO-NR2i-2^21-3 ^^^^^ ^21-2 ^21-3 "® 

15 different and are -H, Ci-Ciq all^l, C3-C8 cycloalkyl, -CH2-* and 

where R21.2 ^21-3 "® taken together with the attached nitrogen 

atom to form a heterocyclic ring selected from the group consisting 
of 1 -pyrrolidine, 1-piperidine, l-piperazine and 1-morpholine, 

6a-fluoro-17a,21-dihydroxy-16a-methylpregna-4,9(ll)-diene-3,20- 

20 dione , 

6a-fluoro-17a,21-dihydroxy-16a-methylpregna-4,9(ll)-diene-3,20- 

dione 21 -acetate, 

6a-fluoro-17Q,21-dihydroxy-16^-methylpregna-4,9(ll)-diene-3,20- 

dione , 

25 6a - f luoro - 17a ,21- dihydroxy - 16/3 -me thylpregna -4,9(11)- diene -3.20- 

dione 21-phosphonooxy, 

hydrocortisone, 

tetrahydrocortisol , 

17a-hydro3^rogesterone , 
30 lla-epihydrocortisone, 

cortexolone , 

corticosterone , 

desosycorticosterone , 

dexamethasone , 
35 cortisone 21-acetate, 

hydr cortisone 21 -ph sphate, 

17a-hydroxy-6a-methylpregn-4-ene-3,20-dion 17-acetate, 
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7. A method f treating angiog nesis according to claim 1 where the 
angiogstatic steroid is selected from the group consisting of 
^9(ll).etianic esters of formula (IV) where 

5 Rio ^-s «-RlO-l-^"^10-2 wtiere Rio-2 '^3* ^10-1 ^5 

taken together are •CH2-CR2-CR3-CH- where R2 is -H:-H and R3 is -0, 
R5 is a-R5.i:^-R6.2 where Rg.2 ^6-1 ^® 

-CH3. 

R7 is -H:-H, 

10 Ri5 is «t-Rl6-l-^"^16-2 w*^®^® o«® ^16-1 ^16-2 

the other of Rig-i and Rig. 2 ^s -Ctt3, 

Rl7 is C1-C4 alfcyl or -(CF2)n2*^^3 w^®" ^2 
R21 Is C1-C4 alkyl, 
X is -0-; 

15 20- substituted steroids of formula (I) , where 

R4 is -H, 

Rg and R9 are be the same or different and are -H, -F, -CI, 
Rll is chosen from the group consisting of hydroaqr and 

keto, 

20 R20 chosen from the group consisting of methoxy and 

thiomethyl, and 

Rl7 is chosen from the group consisting of alkyl groups 
having less than 6 carbon atoms; 

6a-fluoro-17a, 21-dihydroxy-16a-methylpregna-4, 9(11) -diene-S , 20- 

25 dione 21-acetate, 

6a-f luoro-17a, 21-dihydroxy-16^-methylpregna-4, 9(11) -diene-3 , 20- 

dione , 

6a-fluoro -17a , 21 -dihydroxyl6p-methylpregna-4 , 9(11) -diene.3 , 20- 
dione 21-phosphonooxy, 
30 hydrocor t is one , 

tetrahydrocortisol , 

17a*hydroxyprogesterone , 

lla-epihydrocortisone , 

c rtexol ne, 
35 corticosterone , 

desoxycortic ster ne, 

dexamethasone , i 
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cortisone 21-acetate, 
hydrocortison 21 -phosphate , 

17o-hydroxy-6a-methylpregn-4-ene-3 , 20-dione 17-acetate , 

6a-f luoro-17a, 21-dihydroxy-16a-methylpregna-4, 9(11) -diene-3 , 20- 

5 dione . 

8. A method of treating angiogenesls according to claim 1 vhere the 
angiogstatic steroid is selected from the group consisting of 

6a-fluoro.l7a,21-dihydroxy-16o-methylpregna-4,9(ll)-dienc-3,20- 

10 dione 21-acetate, 

6a-fluoro-17a,21-dihydroxy-16^-methylpregna-4,9(ll)-diene-3,20- 

dione , 

6a-fluoro-17a,21-dihydroxy-16^-methylpregna-4.9(ll)-diene-3,20- 

dione 21-phosphonooxy , 
15 hydrocortisone , 

tetrahydrocortisol , 

17a-hydroxyprogesterone , 

lla-epihydrocortisone , 

cortexolone, 
20 corticosterone, 

desoxycorticosterone , 

dexamethasone , 

cortisone 21-acetate, 

hydrocortisone 21-phosphate, 
25 l7a-hydro:^-6a-methylpregn-4-ene-3, 20-dione 17-acetate, 

6a-fluoro-17a,21-dihydro^qr-16a.methylpregna-4,9(ll)-diene-3,20- 

dione . 

9. A method of treating angiogenesls according to claim 1 where the 
30 the route of administration of the suramin- type compounds Is IV and 

the route of administration of the angiostatic steroids is oral or 
parenteral . 

10. A method of treating angiogenesls according to claim 1 where the 
35 the suramin- type compound and angiostatic ster id are not adminis- 
tered in one dosage unit. 
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11. A method of treating angiog nesis according to claim 1 wher the 
dose of the suramin- type compound is from about 1 to about 1000 mg/ 
m2/day and the dose of angiostatic steroid is fr m about 0.1 to about 
100 mg/kg/day- 

12. A method of treating angiogenesis according to claim 1 «here the 
treating angiogenesis is treating diseases of neovascularization. 

13. A method of treating angiogenesis according to claim 12 where 
neovascular diseases are selected from the group consisting of solid 
tumors, diabetes, arthritis, atherosclerosis, neovascularization of 
the eye, parasitic diseases, psoriasis, abnormal wound healing proc- 
esses, hypertrophy following surgery, bums, injury, hair growth, 
ovulation and corpus luteum formation, implantation and embryo 
development in the uterus. 

14. A method of treating angiogenesis according to claim 12 where 
the neovascular disease is solid tumors, diabetes, arthritis or 
psoriasis . 

15. A A^^^'^-^-etianic ester of formula (IV) 



25 



30 



35 




(IV) 



where: 

(A-I) Rio is o-Rl0.1=^-^10-2 ^10-2 '^3. 

RlO-l and R5 taken together are -CH2-CR2-CR3-CH- where R2 is 
a-R2.i:/3-R2-2 ' "® ^2-1 ^2-2 -H and the ther of R2.1 
and R2.2 is -H, -CH3. -CI or -F, where R3 is -0 or a-R3.i:p-R3.2 
where ne R3.1 and R3.2 is -H and the other of R3.1 and R3.2 is 
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-OR3.3 where R3.3 is -H, •P0(0H)2 r -SO3H; 

(A-II) Rio a-RlO"3-^"^10-A where R10.4 "^^B* ^10-3 ^5 
taken together are .CH-<:H-C0-CH-; 

(A-III) Rio is a-Rio.5:^-Rio.6 R5 is a-Rs.sr^-Rs.e* where 

5 Rio-6 -CH3, one of R5.5 and R5.6 is -H and the other of R5.5 and 
R5.g taken with R10.5 is -GH2-CR2-CR3-CH2- where R2 and R3 are as 
defined above; 

Rg is a-R6-i:^"R6-2 ^1^®^® ^6-1 ^-2 i^ 

other of R5.1 and R6.2 is -H, -F, -CI, -Br and -CH3; 
10 R7 is a-R7.i:^-R7-2 vhere one of R7.1 and R7_2 is "H and the 

other of R7.1 and R7.2 is -H or -CH3; 

Rig is -CH2 or a-Ri6-l'^-K^16-2 ^here one of R16-I and R15-2 
and the other of Rig.i and Rig. 2 is -H, -CH3, -OH or -F; 

^17 is C1-C20 alkyl, Ci-Ciq fluoroalkyl containing from 1-23 -F 
15 atoms. Ci-Cg alkoxy, (Ci-C8)alkylamino(Ci-C6)alIqrl, (05-07)07010- 
alkyl (Ci-C5)all^l, phenyl(Ci-Cg)alkyl optionally substituted with 1-3 
-CH3, -F, -CI. -OH. -OCH3, -OC2H5 and -NH2, C3-C8 cycloalkyl, C2-C10 
alkenyl, (C3-C3)cycloall^l(C2-Cio) alkenyl; 

X is -0- or -S-; 

20 R21 is Ci-Cio alkyl optionally substituted with 1 to 10 -F. -Cl 

or -Br, 

C2-C10 alkyl substituted with 1 to 10 -OH. 

-CH2-COOR21.1 where R21.1 is Ci-Ciq alkyl, C3-C3 cyclo- 
alkyl, C3-C8 cycloalkenyl, C2-C10 alkenyl containing 1 thru 4 double 
25 bonds optionally substituted with -OH, -F, -Cl or -Br, 

-(CH2)nl-P^®^7i where ni is 0 or 1 and phenyl is optionally 
substituted with 1 thru 3 -F, -Cl, -Br, -OH, -OCH3, -OC2H5, C1-C4 
alkyl, .NH2» -N(CH3)2, -N(C2H5)2 or -NO2. 

-CH2-CO-NR21. 2^21-3 ^21-2 ^21-3 ®^ 

30 different and are -H, Ci-Cio alk/l, C3-C8 cycloalkyl, -CH2-^ and 

where R21.2 and R21-3 are taken together with the attached nitrogen 
atom to form a heterocyclic ring selected from the group consisting 
of 1 -pyrrolidine, 1-piperidine, 1-piperazine and 1-morpholine. 

35 16. A A^^ii^-etianic ester of formula (IV) acc rding to claim 15 
where Riq is a-Rio-i:)9-Rlo-2 where Rio.2 is -CH3, RiO-1 and R5 taken 
together are -CH2-CR2-CR3-CH- wher R2 is -H:-H and R3 is -0. 
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17, A A^(^^^ -etianic ester of formula (IV) according to claim 15 

where R5 is a-K^^iifi-R^^i ^^^^ ^6-2 ^® ^-1 
-CH3. 

5 

18. A A^^^^^-etianic ester of fonmila (IV) according to claim 15 
where R^g is a-Rie -1-^-^16 -2 ^16-1 ™^ ^16-2 

other of R16-I ^16-2 ^® -CH3. 

10 19. A A^^^^^-etianlc ester of formula (IV) according to claim 15 
where Ki7 ^1*^4 ^^.kyl. 

20. A A^^^^^-etianic ester of formula (IV) according to claim 15 
where R^^y is -(CF2)n2*^^3 where n2 is 0-3. 

15 

21. A A^^^^^^-etianic ester of formula (IV) according to claim 15 
where R21 ^l'^4 fl^^Vy^* 

22. A A^(^^)-etianic ester of formula (IV) according to claim 15 
20 where X is -0-. 

23. A A^^^^^-etianic ester of formula (IV) according to claim 15 
where where the -etianic ester is selected from the group 
consisting of 

25 6a-fl\ioro-17Q-hydroxy-16a-methylandrosta-4,9(ll) -dien-3-one 17^- 

carhoxylic acid methyl ester 17 -acetate, 

6a-fluoro-17a-hydro3y-16a-methylandrosta-4,9(ll) -dien-3-one 17/3- 
carboxylic acid methyl ester 17-trifluoroacetate, 

6a-fluoro-17a-hydro3qr-16a-methylandrosta-4,9(ll)-dien-3-one 17y?- 
30 carboxylic acid methyl ester 17 -propionate, 

6a-f luoro-17Q-hydroxy-16a-methylandrosta-4 , 9 (11) -dien-3-one 17/?- 
carboxylic acid methyl ester 17-pentafluoropropionate, 

6a-fl\ioro-17Q-hydroxy-16a-methylandrosta-4,9(ll) -dien-3-one 17^- 
carbo3^1ic acid methyl ester 17-butyrate, 
35 6a-fluoro-17a-hydroxy-16^-methylandr sta-4,9(ll)-dien-3-one 17^- 

carb xylic acid m thyl ester 17 -propionate, 

6a-fluor -17q -hydroxy- 16/3 -me thy landr sta-4,9(ll)-di n-3- n 17/3- 
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carboxylic acid methyl ester 17-butyrate, 

6a-flu r -17a-hydr xy-16a-methylandr sta-l,4,9(ll)-trlen-3-one 
17/8-carboxylic acid methyl ester 17 -propionate , 

6a-fluoro-17a-hydroxy-16a-methylandrosta-l,4,9(ll)-trien-3-one 

5 17j9- carboxylic acid methyl ester 17-butyrate. 

24. 6Q-Fluoro-17a,21-dihydroxy-16ce-methylpregna-4,9(ll)-diene-3,20- 
dione . 



10 



15 



IPC' 



C 07 J 3/00, A 61 K 31/00 



to Hi. Extent thrt •uch Oocum«itt lnclud«d In th. FWdt 5«re»i»d 



X 



X 



EP, A, 0135476 (CIBA-6EIGY AG) 
27 March 1985 

see page 6, compound III; claim 8 



FR, A, 2369297 (CIBA GEIGY AG) 
26 May 1978 
see example 6 



EP, A, 0004772 (SYNTEX INC.) 
17 October 1979 
see page 33, lines 3-5 



CH, A, 634081 (CIBA-GEIGY AG) 
14 January 1983 
see the whole document 



15,17-19, 
21-23 



15,17-19, 
21-23 



15,17-19, 
21-23 



15,17-19, 
21-23 



nuns ostv , ^ 

5t«lonorotbw»p«eWr»MOB<MWein«» 

•O' dowmwl tttlMt to w ortJ dJ^lwiM* u~. wMbWon or 
Other niNUts 

taitr thtn th» priomy ct«w>*a 



invention 

cwmot be con»ld»r»d no»»l pr cannot bo eon»»o«w» ^ 
involve on invontlvo otop 
-Y- docuroonl of porttcutar »»l»wco: »io elohwj^ 

moms, ouch comWiwtlon botno obvloui to • por»on owh« 
tnthooft 



IntomoUonal Soofchino Authortty 

EUROPEAN PATENT OFFICE 

Form PCTflSA/MO (ooeond obooO fJm»y 



l««n«on«l APPBctlontte PCT/US 90/02673 - 



III. OOCUMEMTS COHSIDEBEO TO BE WB.EVAWT (COWTIMUED FROM THE SECOHO SHEET) 



ICataoeiy' 



Casuen of Ooeumwil. " wnh indlaBlon. wt>w nmtvri^ om- omtgn 



IMamntlsCtalmNe. 



Chemical Abstracts, vol. 58, 1963, 
(Coliimbus, Ohio, US), 
see abstract 11448b, 
& GB, A, 903049 (CHAS. PFIZER & 
CO., INC.) 9 August 1962 



Laboratory Investigation, vol. 59, 

no. 1, 1988, The United States and 

Canadian Academy of Pathology, Inc. 

(Washington, US) , 

D. Ingber et al. : "Inhibition of 

angiogenesis through modulation of 

collagen metabolism", 

pages 44-51, -« o-s 

see page 45, column 1, lines 10-23 



24 



24 



Fonn PCT/ISA 2t0(«xtra •heel) (January 1985) 



Appliction NO. PCT/US 90/02673 



ruRTHCR mroiwATioN cowTiNutP rw M THt »tc wo SHirr 



viO oaseRVi>TIOW8 WHW CCKTAIW CtAIWSWtW FOUND UWSeaWCHAMJ ■ 



Th...m.r».Uo»..«»ehm,ertl«.n«l^.---i.h«.to».p.dofe.rt-«d-«.««dKA«e.^ 

Claim numbtr. 1-14. thn >.M. to .ubi«^ motif not r«|.l»d to bo by thi. AulhOfIt,. nmH: 

see PCT-Rule 39.1. (iv): methods for treatment of the human or I 
see e^x Kuxe o animal body by surgery or therapy as I 

well as diagnostic methods. 



CWm m™b.r. b.»uM tho, rotat. to p.rt. o, th. .nt.m«te^ ,pp«c^ tM» y oo. eomphr «.lh .h« p„.cr.b^ rooulr^ 

ment* lo ooeh on mont that no mtmnlnutul IntwraUonal M*rch can b* canM out. wfcMlaK). 



a jn CWmnumbm.— 
PCTRiiloe.4(a). 



depwdwt c»«m» and •» K« li» •eoofdmo. with tM 



viTl o» smvATtowswHH« uwmr of iMVtimow is lackihc » 

Thto W«n«th>nri S««eWng AHlhorttf totmcl muWirt. in»onlloi« to thI. 1^^ 



in A.rtl «qul«d «ldltlon.l ...rehl«.w«.llm-r P- brth..l»«c-nl.thl.l«l.n»M««l —eh »port eov- .U «»th*l. etoln>. 

oltb* International appUettion. ^ ^h, 

2.n A. onW «w» of th. »qul«d -d«mio«rt ..areh 1... tlmri, p-d b, th. 

th^^dZTof tho tolln-tloo.1 -ppnertlon icr wWeh pdd. apodfiOr dd«.: 

8.n NO .ddlbon- M-d. teo. w.« tlmd, Oddbrth. a>pllcnt Co«..,u«rtl,. Ihl. IM«««lon- M-rd. «P0« I. .nu^ to 

•-^ «I iZrtion m«rtloi»d to lha ddm.1 Iti. eo»OTd b» ddm mimb«»: 



4.n Aaalleaoiehabtodalma eoiild boaoaiehadwithoi* offoit luatHylno on 
' totitto paymant ol any addlUonal lao. 

RamarkenPralMl 

□ Tba«ddnioiialoaafd»laa«a(ato«eeoinpw»ladb»«pplle«it'»p«»tatt 

□ No pmitrtweompMiladlhapntoMl •<•*«««»•> 
Fern PCrnSAISlO (aupploffiantol ohart «> Pm«y tMSj 



additional laa, tho hrtatnaUooal SaardUnj Authoflty did not 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 

ON INTERNATIONAL PATENT APPLICATION NO. US 9002673 

SA 37148 

Tins aniiexiststte patent tmiBymeinbasKls^ Hk «b»t-««ioiied tatrroadonri sew* iipMt. 

Tbe«eiiibeisan:ascontmiiedintlieEdrojKanPat^ . rt^^^ 

Ewet^ Patent Office fa IB n. toble for these pKtka^ 



Patent docmneiit 
eked in search report 



PnUicatien 
date 



Patent fnnBr 
iiicuibci(s) 



Pobficatwn 
date 



EP-A- 0135476 



27-03-85 



re-A- 2369297 



26-05-78 



EP-A- 0004772 



17-10-79 



CH-A- 634081 



14-01-83 



AU-A- 
CA-A- 
DE-A- 
JP-A- 
US-A- 



3204484 
1234564 
3474025 
60058999 
4607028 



CH-A- 

AT-B- 

AT-B- 

AT-B- 

AT-B- 

AT-B- 

AU-B- 

AU-A- 

BE-A- 

CA-A- 

CA-A- 

CH-A- 

CH-A- 

CH-A- 

DE-A,C 

FR-A,B 

GB-A- 

JP-A,B, 

NL-A- 

SE-B- 

SE-A- 

US-A- 



628355 
361141 
362888 
364098 
362889 
363207 
513559 
2257277 
851725 
1084483 
1106837 
629824 
628356 
628641 
2707336 
2342302 
1578243 
C52102264 
7701886 
436572 
7701999 
4285937 



AU-A- 
JP-A- 
US-A- 



4575479 
54141757 
4278669 



CH-A- 
CH-A- 



634583 
634584 



21-02-85 
29-03-88 
20-10-88 
05-04-85 
19-08-86 



26- 02-82 
25-02-81 
25-06-81 
25-09-81 

25- 06-81 

27- 07-81 
11-12-80 
31-08-78 
23-08-77 

26- 08-80 
11-08-81 

14- 05-82 

26- 02-82 

15- 03-82 

25- 08-77 
23-09-77 
05-11-80 

27- 08-77 

26- 08-77 
07-01-85 
25-08-77 
25-08-81 



11-10-79 
05-11-79 
14-07-81 



15-02-83 
15-02-83 



details aboot Ibis aaiKX : see Official Jeatnai •f dw Enrepeaa Patoit Office, No. 12/8Z 



